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PURPOSE: To produce memory module with high mounting concentration by 
a method wherein a flat- package of ultraviolet ray elimination type EPROM 
with an ultraviolet ray transmission window is deposited on flat patterns of 
other memory elements with the same dimension while exposing this window 
to atmosphere to connect these leads with circuit substrate provided on both 
sides. 

CONSTITUTION: A flat package 1 of ultraviolet ray elimination type EPROM 
with an ultraviolet ray transmission window such as glass on the surface is 
deposited on a laminated body of three static RAMs 3 with the same shape, 
width between leads. Next a pair of circuit substrates 4, 5 provided with conduc- 
tive patterns on both sides of packages 1 and 3 are arranged in parallel with 
each other to insert leads la of package 1 and leads 3a of package 3 respective- 
ly into through holes 4a and 5a made into the circuit substrates 4, 5 and then 
bonded to each other using solder 6. Besides, dip leads 7 are fixed to the lower 
ends of substrate 4, 5 to connected to the conductive patterns on the substrates 
4, 5. 
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Field of the Invention 
The present, invention relates to a memory module 
10 mounting an ultraviolet -erasing- type EPROM flat package in a 

high density along with other memory elements. 

Background of the Invention 
The ultraviolet-erasing-type EPROM chip is designed in 
that memory data written thereon is erased by ultraviolet 
15 rays applied thereto. 

Conventionally, when assembling a memory module by 
mounting this type of EPROM chips, EPROM bare chips are 
installed in the same package along with other memory 
elements, wherein an ultraviolet -erasing window is provided 
20 in this package. 

However, such a memory module requires a special 
arrangement in which an entire part of the large package has 
the ultraviolet-erasing window, resulting an increase of the 
manufacturing cost . 
25 In addition, it is difficult to guarantee the complete 

writing and erasing performance on the EPROM bare chips, 
resulting a bad production yield and difficult mass- 
production. 

Furthermore, the bare chip has another disadvantage in 
30 that refuse deposited on its surface causes errors in the 

erasing function. As a result, the chip mounting and 
assembly of the package have to be performed in a very clean 
environment . 

Summary of the Invention 
35 It is an object of the present invention to provide a 

high quality of memory module having an ultraviolet-erasing- 
~~ type EPROM in a high density. 
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Namely, a memory module of the present invention, 
comprising: 

an ultraviolet-erasing-type EPROM flat package 
having a window from which ultraviolet rays pass 
through; 

a flat package of other memory elements or a memory 
element mounting board having a substantially same size 
as said EPROM flat package; 

said EPROM flat package and said flat package of 
other memory elements or said mounting board being 
layered, wherein said EPROM flat package is positioned 
on the top so that said ultraviolet -erasing window is 
exposed to the outside; 

each lead of these components respectively inserted 
to through holes provided in a pair of side circuit 
boards facing each other so as to be electrically 
connected to conductor patterns of each side circuit 
board . 

Brief Description of the Drawings 

Figure 1 is a partial cross-sectional view showing the 
first embodiment of the present invention. 

Figure 2 is a partial cross-sectional view showing the 
second embodiment of the present invention. 

Detailed Description of the Invention 

In the following, the preferred embodiments of the 
present invention are described. Figure 1 is a partial 
cross-sectional view showing the first embodiment of the 
memory module of the present invention . 

In the drawing, reference numeral 1 is an ultraviolet- 
erasing-type EPROM flat package having a glass window 2 on 
its top from which ultraviolet rays pass through. Below the 
flat package 1, three static RAM flat packages 3 having the 
same shape as the flat package are layered, wherein each 
width between each lead of these flat packages 3 is 
identical. 



Leads la of the ultraviolet-erasing-type EPROM flat 
package 1 and leads 3a of the static RAM flat packages 3 are 
respectively inserted to through holes 4a and 5a provided in 
side circuit boards 4 and 5. The leads are soldered therein 
5 and electrically connected to conductor patterns (not shown) 

of the circuit boards 4 and 5. 

Furthermore, there are multiple DIP- type leads 7 
projecting from the bottom of the circuit boards 4 and 5. 
These leads 7 are electrically connected to the conductor 

10 patterns of the circuit boards 4 and 5 so as to further 

electrically connect the module to another circuit board, 
which is considered to be a mother board. 

In this type of memory module structured as in above, 
the completely sealed ultraviolet-erasing-type EPROM flat 

15 package 1 with a guaranteed quality is layered and mounted 

with the static RAM flat packages 3. Thus, it is easy to 
erase the memory data written on the EPROM chips by 
ultraviolet rays. In addition, these components can be 
mounted in a high density. 

20 For example, in the first embodiment shown in Figure 1, 

if each memory capacity of the ultraviolet-erasing-type EPROM 
flat package 1 and static RAM flat packages 3 is 64K bit and 
each memory is 8K bite, the lead pitch of these flat packages 
is generally 1.27mm and the thickness of the package is 2- 

25 3mm. Namely, the entire thickness of the memory module is 

10-15mm, which is considered to be very thin, and its width 
is very similar to that of the standard JEDEC 28 -pin DIP, 
which is considered to be highly dense. 

Figure 2 shows a cross-sectional view of the memory 

30 module of the second embodiment. In Figure 2, same reference 

numerals are used for the components identical to those in 
Figure 1 . 

A flat-package IC 8 is mounted as follows along with the 
ultraviolet-erasing-type EPROM flat package 1 and static RAM 
35 flat packages 3, wherein the flat-package IC 8 has the 

different shape and width from them. 
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Namely, the flat-package IC 8 is flat-mounted on a 
circuit board 9. The leads 7 at the bottom of the circuit 
boards 4 and 5 are respectively inserted through the through 
holes 9a provided in the circuit board 9 and soldered by the 

5 solder 6. 

Furthermore, in the present invention, other chip 
components, resistance or condensers, not limited to the 
flat -package -type ICs, can be flat-mounted on another circuit 
board and assembled to the memory module as described in the 

10 second embodiment shown in Figure 2 . 

As has been discussed in the foregoing, it is an 
advantage of the present invention in that the completely 
sealed ultraviolet-erasing-type EPROM flat package 1 with a 
guaranteed quality is layered and highly densely mounted with 

15 the flat packages of other memory elements, allowing a good 

production yield and low production cost. Moreover, since 
the window is provided on the top of the EPROM flat package 
from which the ultraviolet rays pass through, it is easy to 
erase the memory data written on the EPROM by the ultraviolet 

20 rays. 
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Claim : 

A memory module, comprising: 

an ultraviolet -erasing- type EPROM flat package 
having a window from which ultraviolet rays pass 
through; 

a flat package of other memory elements or a memory 
element mounting board having a substantially same size 
as said EPROM flat package; 

said EPROM flat package and said flat package of 
other memory elements or said mounting board being 
layered, wherein said EPROM flat package is positioned 
' on the top so that said ultraviolet -erasing window is 
exposed to the outside; 

each lead of these components respectively inserted 
to through holes provided in a pair of side circuit 
boards facing each other so as to be electrically 
connected to conductor patterns of each side circuit 
board . 
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